A good number of building failures have occurred in Nigeria which resulted in the loss of lives and a lot of these failures are attributed to the poor concrete practices used for the execution of these constructions. These have shown that the concrete technology adopted in Nigeria has some issues and requires urgent attention for development and improvement. This study explored methods of improving concrete practices so as to obtain better qualities structures. The research replicated some of the common concrete practices adopted by the construction industry in Nigeria to obtain the compressive strength of normal concrete. Two types of Portland cement brand, Type A and Type and three aggregate sizes (12.5mm, 19mm and 30mm) together with a mixed-size aggregate were utilized for the research. The concrete produced were tested for compressive strength and compared with test results from sites in Lagos Nigeria. The results showed how cement brands and aggregate sizes influence the compressive strength of normal concrete. The results also proved that the common poor quality concrete verified in Nigeria are not properly prepared.
Introduction
Building and construction activities are as old as the existence of man, as man has always required shelter for safety, activities and his comfort. The human habitations through the phases of transition from the primitive age to the current information/knowledge worker age have changed and evolved from caves to huts and houses to skyscrapers and most recently to buildings that respond to environmental stimuli. These structures corresponded to the discovery of dominant construction materials ranging from earth to wood, to stone to concrete, to steel to FRP composites. Of all the known construction materials, concrete remains the most used material worldwide. It is one of the most multipurpose, economically and universally adopted construction materials and the importance cannot be overstated. This is due to the availability of its constituent materials (Portland cement, fine and coarse aggregate and potable water). It is also one of the few construction materials that can be easily produced in situ though the quality cannot always be guaranteed. Today, the versatility of concrete have greatly increased [1] . The production of concrete for structural applications comes in a very rudimentary way and its quality varies considerably. Every components of concrete has an enormous effect on the quality such that the general compressive strength is very easily compromised [2] .
In Nigeria where building collapse is common, concrete structures are the most collapsed buildings [3] . Due to inconsistent development of concrete technology over the years, many recent concrete construction projects end up poorly [4] . This has led to poor quality concrete structures which remain the major challenges being faced by the Nigerian construction industry today. The major reason concrete is commonly adopted worldwide is the availability of its constituent materials. The production of normal concrete in Nigeria is very attainable as there are cement producing industries and the abundance of aggregates, both fine and coarse. According to a forecast made by the Global Construction Perspectives and Oxford Economic Estimates in June 2010, it was discovered that the Nigeria's construction industry is developing at fast rate and likely to grow at a faster rate over the next decade as it is developing at a rate faster than that of India. The forecast estimated that by 2020, Nigeria's construction industry would enjoy a higher growth rate in terms of construction output, even greater than that of China. In Nigeria, the strength of the concrete achieved on the field is usually significantly less than that used in the design and this is very dangerous. Compromised quality of concrete leads to lower strength for which the limit states are easily exceeded leading to excessive cracks, deflections and eventually collapse. The cost of repairs or total recovery may be enormous directly for the owner and may have grave implications for the society and the environment [5] . For a national growth rate described by this forecast to be sustainable, it is important that the products of the construction industry are of very high quality. This is where the focus of this study lies, to evaluate the influence of some of the constituent materials on the strength of concrete and to proffer solutions for improvement. This paper focuses on some of the factors that influence the compressive strength of the normal concrete because poor quality of reinforced concrete structures are linked to the poor quality of concrete. This will be achieved by investigating the effects of common brands of Portland cement and different aggregate sizes on the compressive strength of normal concrete. These controlled samples will be compared with the samples from many construction sites in Nigeria.
Methodology
Different concrete cubes were made by varying the brand of Portland cement and aggregate sizes. All concrete mixes were batched by weight and not by volume. Compressive strength tests were performed on the hardened concrete cubes at different curing days. No admixtures were used in the production of all the concrete cubes as the use of admixtures is not common in Nigerian concrete production.
The materials used in this research were Portland cement, fine aggregate (sharp sand) and coarse aggregate and portable water as mixing water. Two types of Ordinary Portland Cement (OPC) obtained locally were used in the preparation of all the concrete mixes. They are Type-A Cement of grade 42.5R and Type-B Cement of grade 32.5N. Sharp sand passing sieve opening of 0.073mm to 6.3mm according to [6] was used in the production of all the concrete cubes. Crushed granite which was obtained locally was used in the production of all concrete cubes. Coarse aggregate grading was done according to [7] . Three different angular shaped aggregates sizes of 12.5mm, 19mm and 30mm were used in the production of the concrete mixes. Particle size distribution tests were carried out via sieve analysis on the three granite sizes based on [6] . A weight of 700.5g for 12.5mm aggregate, of 1500g for 19mm aggregate and of 1517.6g for 30mm aggregate were used to carry out the sieve analysis. Potable water which was used in the production of all the concrete mixes following the specifications of [8] .
All concrete cube samples prepared in this research were of the size 150mm x 150mm x 150mm considering the aggregate sizes and the cement brands. All the ingredients of the concrete made were batched by weight using the ACI Standard [9] . The aggregates used in this research were grouped into four categories considering separately each of 12.5mm, 19mm and 30mm aggregates and a mixture of the three aggregate sizes. In all, sixteen (16) mix samples were produced for the four aggregate types considered in this research. All concrete cubes in this research were cured by complete immersion in a water bath for the specified number of days, that is, 7, 14, 21 and 28days.
The compressive strength test on the concrete cubes were carried out on hardened concrete according to [10] . Three concrete cubes were tested for each of the samples at different curing times and the average was taken as the compressive strength. For this research, a total 192 concrete cubes for the 4 curing schedules of 7, 14, 21 and 28 days were tested for the 4 aggregate types.
Results and Discussions
The results of the compressive strength of all the concrete cubes are analysed in this section. These results were obtained by applying the expression for characteristic strength ( ) based on the mean strength ( [11] :
(1) Where s.d. is the standard deviation. Figures 1 and 2 show the influence of cement brand on the compressive strength gain for the 1:2:4 mix and 1:3:6 mix respectively. It can be observed that cement type A had a higher strength rise for the mixed aggregates and the 30mm aggregate size while 12mm and 19 mm sizes behaved very similar with lower strength for the two brands of cement considered. Figure 3 shows the compressive strengths of the different aggregate sizes with respect to different mix ratios and the cement brands. In the figure, A and B stand for the cement types, while the numbers 123, 124, and 136 stand for the mix ratios. 
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Conclusion
The frequent occurrence of structural failure in Nigeria over the years led to the necessity of this research.
It can then be concluded that in the production of normal concrete, the cement brand can affect the compressive strength of concrete produced. Also, it was observed that concrete produced with the mixed-size aggregate had the highest compressive strength of the four types considered. This may be due to the fact that all pore spaces between the aggregates were completely filled with the smaller aggregates and cement.
To authenticate these results, a collection of compressive strength results of tests carried out between January and September 2010 for different local government areas Lagos State were compared. The poor quality of the samples from Lagos State proves that concrete production in Nigerian sites is not adequately prepare and could be one of the principal causes of frequent structural failures.
The result of this research will be a vital guide for whosoever desires to achieve a designed concrete compactible with structural design value based on cement type and aggregate sizes. It can also serve as reference point for forensic investigations of the frequent building collapses that occur in Nigeria as the strength of samples from any site can be obtained via numerous non-destructive tests and then confronted with the results of this research to stabilize which factors among cement type and aggregate sizes that gave rise to the non-destructive result obtained.
